Abstract. Synergistic insulin release is observed in combination with muscarinic agonist and glucose. In order to define the role of changes in the cytoplasmic free Ca2+level ([Ca2+]i), the effect of combination with carbachol and glucose on both phosphoinositide breakdown in rat pancreatic islets and [Ca2+]i dynamics in single fura 2-loaded B-cells was investigated. When the islets were prelabeled with myo-[2-3H]inositol, phosphoinositide breakdown was obtained and inositol trisphosphate levels were increased in the presence of carbachol (0.5 mM). Inositol trisphosphate levels induced by carbachol were further increased by co-stimulation with 16.7 mM glucose. 
IT IS WELL known that the cytoplasmic free Ca2+ concentration ([Ca2+] i) is involved in insulin secretion induced by a variety of secretagogues [1] . Glucose promotes closure of ATP-sensitive K+-channels, resulting in depolarization and opening of voltage-dependent Ca2+ channels [2] [3] [4] . Glucose promptly increases [Ca2+]i in pancreatic B-cells [5] [6] [7] [8] [9] . A receptor-mediated increase in [Ca2+]i was proposed from an experiment with carbachol, a muscarinic agonist, which is known to activate phospholipase C, leading to the generation of inositol 1,4,5-trisphosphate (IP3) and diglyceride [10] . It has been suggested that IP3 acts as the second messenger by which carbachol mobilizes intracellular Ca2+ [11] . Synergistic insulin secretion occurs in the presence of glucose and muscarinic agonist [12, 13] , probably resulting from amplification of the Ca2+ signaling machinery.
However, direct measurement of [Ca2+]i remains to be investigated.
In the present study, we examined the combined effects of glucose and carbachol on insulin release and inositol trisphosphate production in rat pancreatic islet. We then determined
[Ca2+]i levels in single B-cells. The data presented here suggest that the potentiation of insulin release can be promoted without an increase in [Ca2+]i in the B-cells.
Materials and Methods

Insulin secretion
Wistar strain male rats of 8-10 weeks old were 
Results
Insulin release from the isolated islets as a functional marker was assessed by batch incubation (Table 1) . Basal secretion of insulin from the islets was slightly but not significantly increased by 0.5 mM carbachol.
When the glucose concentration was raised from 2.8 mM to 16.7 mM, insulin release was increased to five times the basal level. Glucose-induced insulin release was synergistically potentiated by the addition of carbachol. Carbachol stimulated phosphoinositide breakdown in the presence of 2.8 mM glucose, and inositol monophosphate (W) and inositol trisphosphate (IP3) levels were increased ( 
Discussion
Insulin secretion from pancreatic B-cells is influenced by a large number of modulators.
Although an increase in [Ca2+]i is functionally coupled with the initiation of insulin secretion [20, 21] Our data on islet B-cells are consistent with results recently reported by Baffy et al. [22] . Sluggish insulin release induced by glucose was potentiated by co-stimulation with carbachol from a B-cell line derived from transgenic mice (beta-TG3).
The [24] suggested that the generation of IP3 induced by glucose might be a secondary event following Ca2+ influx. They also found that IP3 levels stimulated by carbachol were not affected either in the presence or absence of extracellular Ca2+. Since both the first and second phases of
[Ca2+]i were decreased by the combination with glucose and carbachol, it is suggested that Calf influx was inhibited.
Garcia et al. [12] found that Ca2+ influx was markedly stimulated by acetylcholine at 10 mM glucose, but not at 3 mM-or 30 mM-glucose, when radioactive Ca2+ was monitored. Although further study is required, our data seem to indicate that a synergistic release of insulin occurs without a pronounced increase in [Ca2+]i in pancreatic B-cells.
